c-fos expression in the forebrain and brainstem of White Leghorn hens following osmotic and cardiovascular challenges.
In chickens, hyperosmolality and hemorrhage increase hypothalamic vasotocin (AVT) gene expression and stimulate the secretion of AVT from the posterior pituitary gland. In this study, c-fos expression was used to identify areas in the forebrain and brainstem of the domestic chicken that are activated following acute osmotic stress and hemorrhage-induced hypotension. Conscious hens were osmotically stimulated by administering a single intraperitoneal injection of 3 M NaCl (5 ml/kg). Urethane-anesthetized hens were bled to a mean systemic arterial pressure of 80-90 mm Hg and maintained at this blood pressure for 1 h with additional bleedings as required. In both studies, the expression of c-fos was determined in control and experimental birds by using Northern blot analysis and in situ hybridization analysis. Osmotic stress and hemorrhage-induced hypotension increased c-fos expression in the same brain regions. Prominent structures in the forebrain that expressed c-fos mRNA following acute osmotic stress and hemorrhage-induced hypotension included the supraoptic nucleus and paraventricular nucleus and nuclei within the hypothalamus that are anterior and ventral to the third ventricle. In the chicken, this region includes the organum subseptale, the o. vasculosum laminae terminalis, and the nucleus septalis medialis. In the brainstem, following either injection of 3 M NaCl or hemorrhage-induced hypotension, increased c-fos expression was observed in the nucleus of the solitary tract, parabrachial nucleus, area postrema, and locus ceruleus. Thus, the chicken central nervous system appears to use shared neuronal circuitry to stimulate hypothalamic AVT release in response to disturbances in body fluid composition and decreases in either systemic blood pressure or volume.